Reissue Application for U.S. Patent No. 6,321,776 



REMARKS 

Claims 1-10 are original. By this Amendment, original claims 1-10 are amended, new 
claims 1 1-32 are added. Claims 1-32 are pending for examination. 

The specification paragraph beginning at column 3, line 42 is amended to correct 
typographical and grammatical errors. The material added to the specification after the heading 
"DETAILS OF INVENTION" and before the paragraph beginning at column 4, line 14, is being 
added to conform the specification with the drawings, improve the clarity of the description, and 
to facilitate renumbering of the drawing reference numbers to further improve the clarity of the 
description. Corresponding reference number changes are also made to Figures 1-5. The portion 
of the original specification beginning at column 4, line 14 and ending with column 4, line 67, is 
deleted to avoid duplication with the added portions. The abstract is amended to correct 
typographical and grammatical errors. No new matter is added by these amendments. 
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Pursuant to the requirements of 37 C.F.R. 1.173(c), support for each claim amendment 
and added claim is found in the specification as follows: 



No. 



Claim Text 



Corresponding Specification 
Disclosure 



1. 



A free draining throttling valve comprising: 

(a) a valve body defining an inlet and an outlet; 

(b) a first throttling surface positioned between 
said inlet and outlet, said first throttling surface 
comprising an island having a generally annular outer 
peripheral surface; 

(c) a diaphragm structure [having] including a 
primary diaphragm [surface] and a secondary diaphragm 
[surface], said primary and secondary diaphragms 
[surfaces] being spaced-apart and being joined at 
peripheral edges to form an internal [diaphragm] volume 
chamber in said diaphragm structure ; 

(d) said primary diaphragm having a lower 
surface defining a second [mating] throttling surface, 
said second throttling surface including an annulus with 
an inner peripheral surface opposing the outer peripheral 
surface of said island, at least a portion of said second 
throttling surface sealingly engageable with at least a 
portion of said first throttling surface [island]; 

(e) drive means operablv coupled with [on] 
said diaphragm structure ; 



(f) operator means operablv coupled 
[cooperable] with said drive means for selectively 
positioning said diaphragm structure [between an] in a 
flow blocking position in which the second throttling 
surface is sealingly engaged with the first throttling 
surface, thereby closing off a fluid flow through said 
valve, and further for selectively positioning said 
diaphragm structure in a plurality of open flow control 
positions in which a throttling gap is established 
between said first and second throttling surfaces, said 
throttling gap causing a substantially [in which a] linear 
pressure drop in the fluid flow [occurs] with increasing 
flow velocity [and a flow blocking position in which the 
primary diaphragm closes off flow at said island]. 



Original claim; column 2, lines 44-54; 
Figures 1-4; column 4, lines 25-34; added 
specification paragraphs. 



Original claim; column 2, lines 44-64; 
Figures 1-4; column 4, lines 19-34; added 
specification paragraphs. 



Original claim; column 2, line 60 through 
column 3, line 57; Figures 1-4; column 4, 
lines 35-67; added specification 
paragraphs. 

Original claim; column 2, lines 35-53; 
Figures 1-4; column 4, lines 35-67; added 
specification paragraphs. 
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No. 


Claim Text 


Corresponding Specification 
Disclosure 


2. 


The valve of claim 1 A wherein a weep hole extends from through 
said valve bodv into said [ diaphragm] internal volume chamber. 


Original claim; Column 3, lines 10-14; 
Figures 1-4; added specification 
paragraphs. 


3. 


The valve of claim 1, wherein said outer peripheral surface of 
said island [has] is tapered [side walls] and said throttling gap is 
between said outer peripheral surface [side walls] and said 
[throttling] inner peripheral surface of said annulus. 


Original claim; Figures 1-4; added 
specification paragraphs. 


4. 


The valve of claim 1 A wherein said drive means comprises a 
threaded shaft on said diaphragm and wherein said operator 
means comprises a motor driven rotor in threaded engagement 
with said drive means. 


N/A (change is grammatical only) 


5. 


The valve of claim 4, further comprising a drive housing, and 
wherein said rotor is mounted in thrust bearings captured 
between the rotor and the drive housing. 


Original claim; Figures 1-4; column 3, 
lines 15-32; column 4, lines 14-67; added 
specification paragraphs. 


6. 


The valve of claim 1, wherein the valve bodv is formed from a 
corrosive chemical resistant material. 


Original claim; column 2, lines 41-44; 
added specification paragraphs. 


7. 


The valve of claim 1, further comprising a drive housing, and 
wherein said [body has an upper and lower section and said] 
diaphragm structure is retained [therebetween] between said 
drive housing and said valve bodv at said peripheral edges [of 
said diaphragm]. 


Original claim; Figures 1-4; column 3, 
lines 7-14; column 4, lines 14-67; added 
specification paragraphs.. 


8. 


The valve of claim 4 a wherein the [roter] rotor is driven by a 
stepper motor. 


N/A (change is grammatical only) 


9. 


The valve of claim 4 a wherein said rotor is biased to provide a 
pre-load to oppose fluid pressure. 


N/A (change is grammatical only) 


10. 


The valve of claim 1, wherein said primarv and secondary 
diaphragms [surfaces] are provided with annular ripples that 
deform as the diaphragm structure flexes. 


Original claim; Figures 1-4. 
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No. 


Claim Text 


Corresponding Specification 
Disclosure 


11. 


A free draining throttling valve comprising: 

fa) a valve bodv defining an inlet and an outlet: 

(b) a first throttling surface positioned between said inlet 
and outlet, said first throttling surface comprising an island 
having a generally annular outer peripheral surface; 

( c) a diaphragm structure including a primary diaphragm 
and a secondary diaphragm, said primary and secondary 
diaphragms being spaced-apart and being joined at peripheral 


Original claim 1; column 2, lines 36-54; 
Figures 1-4; column 4, lines 14-34; added 
specification paragraphs. 

Original claim 1; column 2, lines 36-54; 
Figures 1-4; column 4, lines 14-34; added 
specification paragraphs. 

Original claim 1; column 2, lines 36-54; 
Figures 1-4; column 4, lines 14-34; added 
specification paragraphs. 

Original claim 1; column 2, line 45 
through column 3, line 14; Figures 1-4; 
column 4, lines 14-49; added specification 
paragraphs. 

Original claim 1; column 2, line 45 
through column 3, line 14; Figures 1-4; 
column 4, lines 14-67; added specification 
paragraphs. 

Original claim 1; column 2, line 60 
through column 3, line 57; Figures 1-4; 
column 4, lines 35-67; added specification 
paragraphs. 


edges to form an internal volume chamber in said diaphragm 
structure; 

(d) said primary diaphragm having a lower surface 
defining a second throttling surface, said second throttling 
surface including an annulus with an inner peripheral surface 
opposing the outer peripheral surface of said island, at least a 


portion of said second throttling surface sealinglv engageable 


with at least a portion of said first throttling surface; and 

(c*\ a Hrivp hs<:ptyiV>1v fvnprnHlv rriiinlpH with cnirl 

\ v> f <X VJ.11 VI/ O.OotlllL'lY l_JLJ tl dL/1 y vUUUlVU Willi odlU 

diaphragm structure for selectively positioning said diaphragm 


structure in a flow blocking position in which the second 
throttling surface is sealinglv engaged with the first throttling 


surface, thereby closing off a fluid flow through said valve, and 


further for selectively positioning said diaphragm structure in a 


plurality of open flow control positions in which a throttling gap 


is established between said first and second throttling surfaces. 


said throttling gap causing a substantially linear pressure drop in 


the fluid flow with increasing flow velocity. 


12. 


The valve of claim 1 1, wherein the internal volume chamber is 


Original claim 2; Column 3, lines 10-14; 
Figures 1-4; added specification 
paragraphs. 


fluidlv coupled with the atmosphere through a weep hole. 


13. 


The valve of claim 11, wherein each of the primary and 


Original claim 10; Figures 1-4. 


secondary diaphragms have annular ripples that deform as the 


diaphragm structure flexes. 


14. 


The valve of claim 11, wherein the drive assemblv includes a 


Column 3, lines 7-60; column 4, lines 35- 
67; Figures 1-4; added specification 
paragraphs. 


drive train operablv coupled with the flexible diaphragm 


structure and an operator operably coupled with the drive train. 
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No. 


Claim Text 


Corresponding Specification 
Disclosure 


15. 


The valve of claim 14. wherein the drive train includes a threaded 


Column 2, line 54 through column 3, line 
7; Figures 1-4; added specification 
paragraphs. 




shaft on the flexible diaphragm structure and a rotor threadedlv 




engaged wiin ine inreaaeu snan. 


16. 


The valve of claim 15, wherein the rotor is rotatablv mounted 


Original claim 5; Figures 1-4; column 3, 
lines 15-32; column 4, lines 14-67; added 
specification paragraphs. 




between a pair of thrust bearings. 


17. 


The valve of claim 16, wherein the rotor is biased to provide a 


Original claim 9; column 3, lines 14-32; 




pre-load to oppose fluid pressure. 


column 4, lines 35-49; added specification 
paragraphs. 


18. 


The valve of claim 16, wherein the operator is a stepper motor. 


Original claim 8; column 3, lines 42-57. 






1 C\ 

19. 


The valve of claim 1 1 , wherein the bodv portion is formed from 


Original claim 6; column 2, lines 41-44; 
column 4, lines 19-21; added specification 
paragraphs. 




chemicallv resistant polvmer material. 


20. 


The valve of claim 19, wherein the chemicallv resistant polvmer 


Original claim 6; column 2, lines 41-44; 
column 4, lines 19-21; added specification 
paragraphs. 




material is PTFE. 


21. 


A throttling valve comprising: 

a bodv portion defining an inlet passage, an 
outlet passage, and a fluid cavity in fluid communication 
with the inlet passage and the outlet passage: 


Original claim 1; column 2, lines 36-54; 
Figures 1-4; column 4, lines 14-34; added 
specification paragraphs. 




an upwardlv facing valve seat disposed around 
the inlet passage in the fluid cavitv, said valve seat 
comprising a projecting island having an outer surface 
with an outer peripheral surface portion; 


Original claim 1; column 2, lines 36-54; 
Figures 1-4; column 4, lines 14-34; added 
specification paragraphs. 




a flexible diaphragm structure having a bottom 
surface facing into the fluid cavity so as to define the top 
wall of the fluid cavitv, the bottom surface having a 
valve portion opposing the valve seat, the valve portion 
defining a recess adapted to receive said projecting 
island therein, the recess having an inner surface with an 
inner peripheral surface portion opposing the outer 
peripheral surface portion of the projecting island, the 
valve portion being selectively positionable with the 
flexible diaphragm structure in a flow blocking position 
wherein the valve portion is sealinglv engaged with the 
valve seat thereby closing off a fluid flow through the 


Original claim 1; column 2, line 45 
through column 3, line 57; Figures 1-4; 
column 4, lines 14-67; added specification 
paragraphs. 
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No. 


Claim Text 


Corresponding Specification 
Disclosure 




valve, the valve portion being further selectively 
positionable in a plurality of open flow control positions 


Original claim 1; column 2, line 60 
through column 3, line 57; Figures 1-4; 
column 4, lines 35-67; added specification 
paragraphs. 


wherein a throttling gap is established between the outer 
peripheral surface portion and the inner peripheral 
surface portion, the throttling gap presenting a 
substantially linear pressure drop in the fluid flow with 
increasing flow velocity therethrough; and 

a drive assembly operably coupled with the 


flexible diaphragm structure for selectively positioning 
the valve portion. 


22. 


The valve of claim 21, wherein the flexible diaphragm structure 


Original claim 1 ; column 2, line 45 
through column 3, line 14; Figures 1-4; 
column 4, lines 14-49; added specification 
paragraphs. 


includes a primary diaphragm portion and a secondary diaphragm 


portion, the primary and secondary diaphragm portions being 


spaced-apart to define an internal volume chamber in the 


diaphragm structure. 


23. 


The valve of claim 22, wherein the internal volume chamber is 


Original claim 2; Column 3, lines 10-14; 
Fioures 1-4* added snecificatiori 

A IgUlVJ X ■ } UUUVU JUWlllvOllVll 

paragraphs. 


fluidly coupled with the atmosphere through a weep hole. 




24. 


Trip valvp nf* PiaiTTi JO whprpin pjipVi of* trip T^rimarv nnH 

■1.11V V UI V v \J X W1C11111 ^ W11V^1V/111 vAvll \Jl 1111/ \J1 ILILCLL y ullU 

secondary diaphragm portions have annular ripples that deform 


Original claim 10; Figures 1-4. 


as the diaphragm structure flexes. 


25. 


The valve of claim 21, wherein the drive assembly includes a 


Column 3, lines 7-60; column 4, lines 35- 
67; Figures 1-4; added specification 
paragraphs. 


drive train operablv coupled with the flexible diaphragm 
structure and an operator operablv coupled with the drive train. 


26. 


The valve of claim 25, wherein the drive train includes a threaded 


Column 2, line 54 through column 3, line 
7; Figures 1-4; added specification 
paragraphs. 


shaft on the flexible diaphragm structure and a rotor threadedlv 


engaged with the threaded shaft. 


27. 


The valve of claim 26, wherein the rotor is rotatably mounted 


Original claim 5; Figures 1-4; column 3, 
lines 15-32; column 4, lines 14-67; added 
specification paragraphs. 


UCIWCCII a pall Ul UllUbl UCallll^a. 


28. 


The valve of claim 27, wherein the rotor is biased to provide a 


Original claim 9; column 3, lines 14-32; 
column 4, lines 35-49; added specification 
paragraphs. 


T^TP-lnnH tc\ nnnncp flniH nrpccnrp 
jJic-iuau. iu uuuu&c iiuiu UlCooUiC. 


29. 


The valve of claim 25, wherein the operator is a stepper motor. 


Original claim 8; column 3, lines 42-57. 


30. 


The valve of claim 21. wherein the bodv portion is formed from 


Original claim 6; column 2, lines 41-44; 
column 4, lines 19-21; added specification 
paragraphs. 


chemically resistant polvmer material. 


31. 


The valve of claim 30, wherein the chemically resistant polvmer 


Original claim 6; column 2, lines 41-44; 
column 4, lines 19-21; added specification 
paragraphs. 


material is PTFE. 
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No. 


Claim Text 


Corresponding Specification 
Disclosure 


32. 


A process for throttling a fluid flow comprising steps of: 

directing the fluid flow through a valve, the 
valve including a valve seat comprising a 
projecting island having an outer surface 
with an outer peripheral surface portion, 
and further including a selectively 
positionable valve portion opposing the 
valve seat, the valve portion defining a 
recess adapted to receive said projecting 
island therein, the recess having an inner 
surface with an inner peripheral surface 
portion opposing the outer peripheral 
surface portion of the projecting island; 
and 

selectively positioning the valve portion so as 
to establish a throttling gap between the 
outer peripheral surface portion and the 
inner peripheral surface portion so that the 
throttling gap presents a substantially 
linear flow resistance with increasing flow 
velocity therethrough. 


Original claim 1; Figures 1-4; column 2, 
line 36 through column 4, line 67; added 
specification paragraphs. 
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The Examiner is invited to telephone the undersigned if the Examiner believes it would 
be useful to advance prosecution. 



Customer No. 24113 

Patterson, Thuente, Skaar & Christensen, P.A. 

4800 IDS Center 

80 South 8th Street 

Minneapolis, Minnesota 55402-2100 

Telephone: (612)349-5740 



Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 16-063 J. 



"Express Mail" mailing label number EV320340580US. Date of Deposit: October 16, 2003. I hereby certify that this paper is 
being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under 37 C.F.R. § 1 . 1 0 on 
the date indicated above and is addressed to the Assistant Commissioner for Patents, Washington, D.C. 2023 1 . 




Respectfully submitted. 



CERTIFICATE OF EXPRESS MAIL 



Name of Person Making Deposit 



Jeanne Truman 
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